Induction of the differentiation of synchronized HL-60 leukemia cells by tiazofurin.
Tiazofurin is an effective inducer of the maturation of HL-60 promyelocytic leukemia cells, as monitored by increased phagocytic ability and the capacity to reduce nitroblue tetrazolium (NBT). The antimetabolite acts as a potent inhibitor of IMP dehydrogenase, which results in a profound depression in the cellular levels of guanine nucleotides. Flow cytometric analysis of DNA histograms indicated that the commitment of HL-60 cells to differentiate when exposed to tiazofurin was preceded by a transient delay in the G1 phase of the cell cycle. HL-60 leukemia cells enriched in the various phases of the cell cycle by centrifugal elutriation were utilized to further characterize the relationship between the phase of the cell cycle and the commitment to enter a pathway of differentiation. Fractions composed mainly of G1 cells demonstrated an increased capacity to mature when exposed to tiazofurin, whereas fractions containing cells from the S and G2 + M phases of the cell cycle had a lower ability to enter a differentiation pathway. The findings suggest that the commitment of HL-60 cells to mature when exposed to tiazofurin is mediated during the G1 phase of the cell cycle.